Two new members of polymyxin group antibiotics, polymyxins S, and T1, were isolated from the culture broths of strains identified as Bacillus polymyxa Rs-6 and Bacillus polymyxa E-12, respectively.
These antibiotics are strongly basic substances, their hydrochloric acid salts are soluble in water and methanol. They are primarily active against Gram-negative bacteria in vitro and in vivo though polymyxin T, exhibits higher activities against Grampositive bacteria than other polymyxin group antibiotics.
In the course of our screening program for new antibiotics from the genus Bacillus", two anti- The taxonomic characteristics of the strain Rs-6 are described below.
Morphology
(1) Vegetative cells (28°C, 1-2 days) : Gram-positive rods on nutrient agar are 0.5 -1.0 by 2.5-5.0/t (0.7 by 3.0-4.0,u mostly) with rounded end. They occur singly or in amass and are motile.
(2) Spores and sporangia (28°C, 1 -2 days): Spores on nutrient agar are mostly 1.2 by 1.61u easily stainable, oval, central to subterminal. Sporangia are definitely swollen.
B. Cultural Characteristics
(1) Colony on No. 172 agar medium* (28°C, 1 -2 days): Circular (2-4 mm in diameter), convex, entire, smooth, glistening, gummy to slimy, translucent to opaque.
(2) Nutrient agar slant(28°C, 1-12 days): Growth moderate, filiform, whitish gray, surface shiny (at 1 day) changing to dull after 2 days. Butyrous consistency and opaque density. Diffusible and nondiffusible pigments are not observed. The fermentation and isolation of polymyxins Si and T, were carried out similarly. One example is described here.
Spores of the strain E-12 were inoculated into 120 ml of a medium consisting of glucose 1.0%, peptone 0.5%, meat extract 0.5%and sodium chloride 0.1 %, pH 7.0, in a SAKAGUCHI flask. After being cultured for one day at 27°C on a reciprocal shaker, about 4 ml of the culture was transferred into 120 ml of a medium consisting of soluble starch 2.0%, Soytone 3.0%, MgSO4•7H2O 0.2%, and CaCO3 1.0%, pH 7.0, in a SAKAGUCHI flask. Fermentation was carried out for one day at 27°C on a reciprocal shaker.
* GPYB medium: Glucose 1 .0%, peptone 0.5y%, yeast extract 0.2y%, beef extract 0.3%, agar 0.4% (w/v) pH 6.6. ** Gly-IM agar: Glycerol 0 .5 %, peptone 0.25 %, beef extract 0.25 %, yeast extract 0 25 %, Bacto soytone 0.25%, NaCl 0.3%, agar 1.25% (w/v) pH 6.8.
VOL. XXX NO. 12 THE JOURNAL OF ANTIBIOTICS About 6.0 liters of the culture broth was adjusted to pH 2.0 with hydrochloric acid and 120 g of Hyflo Super-Cel was added. After heating for 10 minutes at 80°C, it was filtered. The filtrate was mixed with 72 g of oxalic acid and adjusted to pH 7.0 with sodium hydroxide. A colorless precipitate of calcium oxalate was filtered off. The filtrate was then passed through an Amberlite IRC-50 (Na) column (350 ml). The column was washed with water and eluted with 0.5 N HCl. Active eluates as assayed on an E. coli assay plate were combined and extracted with butanol at pH 11.0. The butanol solution was washed once with water and concentrated to a residue at pH 4.0 (adjusted with HQ. The residue was washed with acetone, to give a crude powder (1.1 g). The crude powder was dissolved in 50 ml of water, and the solution was made alkaline with sodium hydroxide to above pH 11.0. The free base of the antibiotic separated as a gel-like precipitate. This was collected by centrifugation, washed with water and then dissolved in diluted hydrochloric acid. After lyophilization, the residue was dissolved in a small amount of methanol and precipitated by addition of acetone, giving the hydrochloric acid salt of the antibiotic as a colorless powder (800 mg). For analytical purpose, a portion of the preparation was further purified by preparative paper chromatography on Toyo Roshi No. 51 with n-butanol -acetic acid -water (4: 1 : 2). The zone of the antibiotic was detected by ninhydrin color, and it was extracted with water. Lyophilization and then precipitation by acetone from methanol solution gave a pure preparation of the hydrochloride of polymyxin Ti as a colorless powder.
The same procedure of fermentation and isolation about the strain Rs-6 gave a similar result in the preparation of polymyxin S1, though the production yield was lower: 180 mg of the hydrochloride was obtained from 6.0 liters of the culture broth. Obtained by the usual agar dilution method. The structures of most of them have been clarified. The members appeared in literatures are listed with respect to their constituent amino acids and fatty acids in Table 4 . By comparison, it is evident that polymyxins S, and T, are new members of this group of antibiotics.
In most cases of the production of polymyxin group antibiotics, one strain produced two variants, which have the same peptide part and different fatty acids; i.e. anteisononanoic acid and isooctanoic acid. In the cases of the strains Rs-6 and E-12, it has been found that the products are almost single entities; they usually contain mainly anteisononanoic acid and only a trace amount of isooctanoic acid.
(The constituent fatty acids are analyzed by means of gas chromatography). However, we had found in some production lots from the strain E-12 the content of isooctanoic acid to be as high as about 5 '/%. This meant that the preparation contained 5%. of an another antibiotic component which should be called polymyxin T2. It should be mentioned that the content ratio of fatty acid constituents in an antibiotic complex of acylpeptides somewhat varies with fermentation conditions8).
